Abstract. The paper deals with use of cooling equipment build on basis two phase thermosyphon loop. This device belongs to a group of loop heat pipe (LHP). This LHP is a two-phase device with extremely high effective thermal conductivity that utilizes the thermodynamic pressure difference to circulate fluid. It was invented in Russia in the early 1980´s. Thermosyphon loop is similar as LHP but it doesn't contain wick and circulation of the fluid using gravitation force instead of capillary pressure as it is in LHP. The work deals with the cooling insulated gate bipolar transistor with 370 W. The paper describes the course of the heat dissipation using ribbed cooler for natural convection and using fin for forced convection. The results are compared with heat dissipation through thermosyphon loop.
Introduction
Given the rapid progress in the electronics industry, the thermal management of electronic components becomes an important and serious issue. Miniaturization of devices and increase their performance leads to increased heat flow. Natural and forced cooling for heat sink are often deficient and thus is limited to low and medium heat flux.
One possibility for heat dissipation for high heat flux is using thermosyphon loop. A simplified schematic of a loop thermosyphon is shown in Figure 1 , to better describe the modeling domain. The driving force for the passive loop thermosyphon design is in the head of liquid under the condenser. The head of liquid acts to displace the less dense vapor in the evaporator, creating a twophase flow towards the condenser. It is noted that the current loop thermosyphon is approximately 1 meter in height. The total height is much higher than traditional heat pipes/thermosyphons. In cases with less gravitational head, fluid exits the pool as single-phase saturated vapor after phase change in the evaporator (and may be driven by the capillary forces of a wick). The added gravitational head in this study is sufficient to drive excess liquid flow to the evaporator generating two-phase flow towards the condenser [1] .
The thermosyphon may be designed as a thermosyphon pipe consisting of a straight tube in vertical or an inclined position, which is filled with a certain amount of refrigerant. Heat is transferred as heat of vaporization from the evaporator to the condenser inducing counter current two-phase flow in between the two. A thermosyphon loop consists of an evaporator and a condenser connected by two tubes, a riser and a downcomer. With the aim of obtaining a small temperature difference across the thermosyphon, the evaporator and condenser parts of the loop may be designed with channel geometries enhancing heat transfer in boiling and condensation. Such a device is here called an advanced thermosyphon loop. devices for circulation of flud. The heat transfer performance of the system depends on the design of the thermosyphon system and the choice of working fluid in the system (Palm and Khodabandeh [2] ). The temperature difference between the evaporator wall and the refrigerant in the evaporator is the most critical criteria for the thermal performance of the thermosyphon system.
Design of experimental device
The cooling system is designed as thermosyphon loop with fluorinert FC72 as working fluid. Device is shoved in figure 2. 
Results and discussion
For determining of the performance parameters of thermosyphon loop were made number of measurements, which were compared with cooling system with fin cooler with and without forced convection. For achieving the forced convection was used fan. The maximum permissible temperature of electrical component was 100 °C.
Cooling with fin cooler without forced convection
Cooler was made of aluminum fins and it was attached to an electronic component. Between the contact area was fixed thermocouple and temperature was measured. Series of measurements was found temperature 01046-p.2 EFM 2012 dependence on the time when power of source was changed. The speed of air (w air ) was zero. Figure 5 gives temperature dependence of the performance.
Fig. 5.
Temperature dependence of the contact area to power dissipation at ribbed natural convection cooling in air.
Cooling with fin cooler with forced convection
To increase the heat transfer from electronic component has been used forced convection induced by fan. The aluminum cooler was the same as for natural convection cooling. Cooler was blown with fan at the constant speed (w air ) of 5 m / s, which was fixed on the electronic component. Results of measurements can be seen in figure 6 . Fig. 6 . Temperature dependence of the contact area to power dissipation at ribbed forced convection cooling in air.
Cooling with thermosyphon loop
Measurements were performed at increasing performance of electronic component from 20 W to 370 W. Electronic component was connected to DC power source HEWLET PACKARD 6575A, (DC POWER SUPLY 0-120V/0-18.5A), which was used for heated evaporator of thermosyphon loop. The maximum permissible temperature of electronic component is 100 °C. Supplying heat for heat pipe, the working fluid is heated to the boiling point and begins to evaporate. Vapor of working fluid passes through evaporator line to condenser. In the condenser vapor condenses and liquid phase drips back into the evaporator of thermosyphon loop. The involvement of measuring device can be seen in figure 7 . As a refrigerant fluid was used water and temperature of water was controlled by the thermostat. Measurement was made for different types of temperature water (t = 20 °C, 30 °C, 40 °C, 50 °C). In figure 8 can be seen as increasing of power of source increasing temperature of electronic component but temperature doesn't exceed the value 100 °C even at full power (370 W). Using 50 °C refrigerant fluid the 01046-p.3 temperature of electronic component doesn't exceed more than 80 °C at full power of source. Using 20 °C refrigerant fluid the electronic component doesn't exceed 60 °C. It gives good assumption for cooling of power components.
In figure 9 it can be observed different between cooling systems. There is cooling system with using fin cooler with natural convection, fin cooler with forced convection and thermosyphon loop. It can be observed, that fin cooler with natural convection is not sufficient to exhaust heat loss at full power of source. The same is true for fin cooler with forced convection. In this case is preferable to use Thermosyphon loop. Thermosyphon loop can be used for full power of electronic component (370 W). 
Conclusions
Aim of the experiment was to design the prototype LHP based on thermosyphon loop, confirm function loop and compare its performance with air cooler for natural and forced convection. Through experimental measurements thermosyphon loop, it has been demonstrated good cooling effect. Event at full power electronic component and also at the highest temperature of cooling fluid 50 °C uses for cooling working fluid in loop, the temperature of electronic component doesn't exceed 80 °C. This experiment demonstrates the quality of thermosyphon loop and its merits of using for cooling highperformance electronic devices. The application of thermosyphon loop for cooling power electronic, especially electronic semiconductor devices, offers better cooling performance and improved cooling in area of higher power dissipation of about 0.5 kW.
